Abstract. We study homomorphisms from the ring of Siegel modular forms of a given degree to the ring of elliptic modular forms for a congruence subgroup. These homomorphisms essentially arise from the restriction of Siegel modular forms to modular curves. These homomorphisms give rise to linear relations among the Fourier coefficients of a Siegel modular form. We use this technique to prove that dim S 10 4 = 1. §1. Introduction.
§1. Introduction.

A Siegel modular cusp form of degree n has a Fourier series f (Ω) = t a(t)e(tr(Ωt))
where t runs over X n , the set of positive definite semi-integral n × n forms. If we restrict attention to cusp forms of even weight then the Fourier coefficients are class functions of t. The vector space S k n of cusp forms of weight k is finite dimensional and so there exist finite subsets S ⊂ classes(X n ) such that the projection map FS S : S k n → C S given by f → [t]∈S a(t) is injective. The following Theorem [13, p. 218] gives one such S that is readily computable from n and k. Instead of ordering semi-integral forms t by their determinant det(t) we order them by their dyadic trace w(t). Denote by P n (F) the positive definite n × n symmetric matrices with coefficients in F ⊆ R. The dyadic trace w : P n (R) → R + is a class function and only a finite number of classes from X n will have a dyadic trace below any fixed bound, see [13] . This Theorem allows one to deduce equality in S k n from equality on the Fourier coefficients for S. There are two obvious avenues for improvement. First, as is evident from Table 1 , the bound dim S k n ≤ card(S) is tractable but crude and we would like to trim down the set S to make card(S) closer to dim S k n . Second, the image FS S (f ) determines f and one would like to compute some Fourier coefficients outside of S directly from the Fourier coefficients in S. This paper realizes both improvements. We give a method for producing linear relations on the Fourier coefficients of the elements in S k n . Table 1 gives dim S Table 3 and the method provides the nine linearly independent relations given in equation 3.3. We know the cusp form G 10 is in S 10 4 , see [13, p. 232] , so that we have dim S 10 4 = 1, a result that has been beyond the reach of other methods [12] [3] . By the work of Erokhin dim S f in powers of q = e(τ ). For any s ∈ P n (Q) we expand φ * s f into a Fourier series as
For simplicity we will henceforth assume that k is even. If we introduce the notation Thus we have the following expansion:
) and the ring of cusp forms is principally generated by C + 8,2 ∈ S 8 1 (Γ 0 (2)). The ± superscript indicates an eigenvalue of ±1 under the Fricke operator. In general we define
n are the Eisenstein series and the B k are given by t/(e
. The Fourier expansions of these generators are given by 
Elimination of the parameter c provides the following 3 linear relations for any f ∈ S As mentioned, the first relation alone, a(
,2 cannot occur in this representation because it has eigenvalue −1 under the Fricke operator. Elimination of the parameters α and β provides two linear relations:
In conjunction with Theorem 1.1 these two relations imply dim S 
If we now assume that σ ∈ Γ 0 ( ) then cs −1 is integral and so
It is straightforward to see that φ * s f is holomorphic on H 1 and that it is bounded on domains of type {τ ∈ H 1 : Imτ > y 0 }. Thus we have φ * 
The factor det(U ) k is one except in the case noted.
We first check that
In the last line above we have used the fact that det(s) 2 = n and that when nk is odd we must have f identically zero. 
Proof. We now wish to study (φ * s f | The above Proposition provides for the computation of the Fourier expansion of φ * s f |σ in general. When is squarefree however the computation of the character e ( t, BA ) may be finessed. We introduce a new notation: Notice that A in Proposition 2.3 is determined up to uA with u ∈ GL n (Z). Thus AsA is determined up to equivalence class. We define 
Proof. We have 
Since As is integral, its transpose sA is also integral. Then multiplying dA − cBs −1 by the integralĉsA implies that dĉAsA and ccBA differ by an integer matrix. Butĉc ≡ 1 mod c and BA ∈ c Z n×n imply thatĉcBA and BA differ by an integer matrix. Hence dĉAsA and BA differ by an integer matrix. Finally, from Proposition 2.3 we have (det A)
. §3. The space S 10 4 . We will apply the technique of the Introduction to S is determined by its coefficients a(t) with w(t) ≤ 3.5. Table 3 gives the list of these 10 quadratic forms, see [10] [13] . For uniformity of notation we will refer to these as B 0 , . . . , B 9 3.5 25 5
We will apply the technique to H = 2B 4 for which 6H −1 is integral. By Proposition 2.1 we have Im φ * H f ⊂ M 1 (Γ 0 (6)) and our calculations will occur inside this ring. The ring M 1 (Γ 0 (6)) is generated by three forms A, B, C of weight 2. There is one relation C 2 = 9B 2 − 8A 2 . The ring of cusp forms is principally generated by a form of weight 4, D = 
. Define the following elements in M 1 (Γ 0 (6)):
The elliptic modular forms A, B, C transform nicely as 
Without introducing any new parameters we also have equalities for any σ ∈ Γ 1 : , we see that the rank is actually 9, so that we have a total of 9 linearly independent relations in a(B 0 ), . . . , a(B The computations that have been performed for the form H are largely independent of the weight k. Applied to the space S 8 4 we may extend the Fourier expansion of the Schottky form J beyond that given in [1] . Table 8 
